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(54) Tifle : IN-SITU HYBRIDIZATION METHOD USING RecA PROTEIN AND RecA PROTEIN HAVING MARKER 
OR LIGAND FOR USE IN SAID METHOD 

K ^ ^ -t* -5 RecA > /^* ^ ® 

(57) Abstract 

A method for detecting the presence of a tarcet double-stranded nucleic acid sequence in an immobilized cell 
or cell strucmre, which method involves the step of immobilizing a cell or a cell structure in such a manner as to 
pennit the invasion by a nucleic acid probe and the step of preparing a probe-RecA composite comprismg a smgle- 
stranded probe and a RecA protein bonded to each other stably. The presence of a target double-stranded nucleic acid 
sequence is detected by binding the probe-RecA composite to a target double-stranded nucleic acid sequence through 
the reaction therebetween under the condition where the target nucleic acid sequence does not undergo denaturation 
and detecting the RecA protein contained in the composite. The invention method provides a diagnostically important 
method whereby the position of a specified gene or a regulatory region thereof in a chromosome or the presence of a 
virus-origin nucleic acid sequence can be determined or visualized readily at a high sensitivity. 
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20 t-rSo 

* 5 ti. ^ifl^^K^E^'JO =1 b- - IK *J S 46 T il> l^ Ji^ic 
li. y y - 3 ^ Pb! 1^:^^ T% -/u -:f t 
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© RecA:? ^ St- L J: 9 <!: a* L*»Ls IJIt^i* 
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Ts 7^ D - 7- . RecAlt ^ tc t * n ;5 ;^ IS ^ y;: {i y V K 
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10 ns ^mLxmmt 

5 h 3 y K 'J Ts -5 -'I' X ifi ^ i\ a flS <k flu fS t^ 

15 SKT-*«5s ii^iis 1 2^11 ©DNAT * 5o ^ 6*1 :^ B2 2?iJ O - 
:&ty:liM;&©IUi:tMMW^i2*|g7'D-y*^^'fJ5Ci 
J: -5 T i ^Sl L# 5o rPIS * nTlv^g/r Oi^- 7 ^ |. DN 
Age i's ^ < © 1 * II * ti 2 2^ y D - >r 2jc ^ ic ^ 

mmio ^-stMis ^i^fife^i5^^i?-ei:^»© y D - r i^su^ 
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Bti 13 D - :^ {i, * y;: {i y *' v K ^ W -5 i£J g 
M^m^^ ^ <DmBi^^fimi^i». t ^ y ^ ^ ^ -y Y 

$1 ^ t) T ffl l^ S C i J; D ^Sl * y:: li *' y V (D 'yi?' i- 
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7L ^ y %o-m^^^L. :^Ji® RecA > ^ ® 

5 ( Shibata, T. t>N Methods in Enzymologys 100s 197s 1983) s 

^ <^UU^ :^^<^!ST-*ST4 7 7 - 'y ^%(D uvsX:?' v v^? ^ 
g ( Yonesaki. T. t>s Eur. J. Biochem. s 148s 127s 198 5) s 

(Bacillus subtilis) fiJfcORec:^' y g (Lovett.C. 
M. bs J. Biol. Chem. s 260s 330 5s 1 98 5) s (Ustilag 
10 o) ffi 5^© Reel:?' > ^ S ( Km i ec. E. B. t» s CelK 29s 3 67s 
1 98 2) s i^§s V!>:^s t h fi3|^©RecA^i ^ y ^ g (Shin 
ohara.A. t>s Nature Geneticss 4s 23 9 s 1 9 9 3) s Thernius a 
quat i cus (Angov, E. t»s J. Bac ter iol . s 176s 140 5s 1 9 94)-^T 
hermus therinophilus(Kato. R. bs J.Biochem.s 114s 9 26s 1 
1 5 9 9 3)^©^ig^fi3)^0fef^ttRecA^^ ^' 

^fi J|50 R-ecA-;^' ^ g-e* 5o :^llKS*ORecA^ :^ ''f ^ 
SiLTtts •tOi?^32®i!^^it»1'^<©^g3« (^J;t<fRe 
CA803 : Madiraju. M. ?>s Proc. Natl. Acad. Sci . USA. s 85s 659 
20 2s 1988-^RecA441 : Kawashima. H. bs Mol. Gen. Genet, s 193s 
288s 1984) ^^m\.%io 

RecA:J' :^ e {is '^^(^j;Ufs Shibata.T. bs Method 
s in Enzymologys 100s 197s 19 83) {C J: t) :^ li ® *^ ^ iH SI L 
X^mmho tt^li. rpMORecA:?' ^ ® (^J;l (i* 7 7 
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i/ - $ ;i/ X 7 r ;u (0/3'"^ CyS^^nj i' ). v - f i y , f- 

i y ^ V ^ :t T ^ - h s 7-T $ / -4-> ;l/ ^ -7 'j y 

mti iz'^^mm^o mmmt^tLxii. 7^i.*y*x7 7 

10 ^ - -fe'^ -5 ;i- + y - -b\ j3-ify^hi/^--^t£i::^^ 
ffi L ?f -So 

t:li V if y K ^ WT 5 tiecA^^ y ^-^ if W<D mMii. 
Vii^U t'<D ^ y ^-^ if ni^m^ii ?>^ut 1/ if y K ^ |§ ^ * -if 5 

15 •>T*-h{FITC)-^Th9>f--'l/n-;/» y'fV-f;i--:/T* 
- KTRITC)^ i'OS^fe?RJ (STfefefg) lis ^^Mb. ^i^^b;^ 

® {cm U T BfjieRecA^ ^ ® tc^^ $ tLf# 5o ttis 
CyS'^-^CyS^"^® *;i/#4'J/>f-;u-f yKi'7-:/i/-^ i/- 
20 5 ^'i' X :^ X o:it3fejij {i, ^ {f , Southwick t> o ^ 
( Southwick. P. L. Cytometrys 11^ 418^ 1 9 9 0) rp L' T 
RecA^ ^ !a KJS^ $ tlf# So * -5 {is FluoroLink-Ab^ 
"CyS^" Labeling Ki F luoroL ink-Ab^" Cy5^" Labeling Ki 
t (BIOLOGICAL DETECTION SYSTEMS. I NC. S2 ) t' © ffi IS O + 
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and Chemi 1 uminescence. Basic Chemistry and Analytical 
Applications. New York : Academic Press 198K 67 3 '<-'>') 
{Clp U T HUi3RecAJc|*^ * n^l So 

T * y * X 7 r ^ - -fe's ;l/ * + / - -fe', - if V ^ 

©^jS icip L' TfjlBRecA^ V ^ H {Cjg^ * So RecA:?' 
i^^<^mt-^^-9-Sif#MIS®UcSli. RecA^J' 
■7 - * y;: Q 1-33^?. * L < lil-2^i^T- * So 
15 I ^ I ^©SJcltfe#.ia tt. tii *i b «z) ^ 

- ) O TflillBRecA:*' > ^'f^ ®{cf*^*tlf|So * 

S iMi. ©&Sittt^l^^W1- S T w ^#?ETT^S L 
^:^llilA^b!flS2-rSCtlcJ:»9. ij[ftftt#.^^ S RecA 

20 ^ y y< m^m^imo 

M 7^ ^ y itieck^ y ^-^ Wit. m^ii. ^-fb^Hi^Sil 

(D:&mKm tin iiiiHRecA:^' V ^ m 1= ^^-r 

-5 b' t ^ y (Omii. Reck^ y ^< ^ / - hfiK> 10^ 
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* 0 1 --10^^?. fiF* L < (i l-65J^T-* -So 

BUlBO^ISI * ^ (4 y >' K 5& ;s RecA:? ^ ® (is U 
t:\-i ^) iS y K ^ W L ii ^ ® RecA ^ :^ ^'^^ ^ S t '^g ^ L 
10 T^gffl^nit'So 

BUie o - y . RecAS^^i^=£:f^ES-f 5 IS (4. Zarlingt, {C 
<t S ff09 3/05 177x fc cfc Dfilf09 3/0 5178 O|gtg{Cfi U THJfe * tl 
f# 5o iff * L < 14s ATP7 S> GTPr rATP^ rATPS^^ ( '< 
- '} y if - -7 y ^ A^m) #^TOrATP. dATP. ATP r Si 
15 TkT?t <DM^m> ATPr Si ADPt Ozi^^s GTPrSiADPi© 
M^^s GTPr Si GDPi ©S^^^i i'© 3 7 r ^ -©^?ST 
T-^KS*n?|5o * L l^ 3 7 r — {4s ATP r Ss- rATP ^ 
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/:{4 2 *|HAt'n©f^.?|Tfe^ffi*nf#s 'ftgW{i:{4s 
*ij 9 5 - 10 0 'C©zi^iGffiTi^ 5 5JPb1|^^^ Ls 2 Ofi? t. 15> 
PB!7j<:?t L /:^s IrffBRecA^J' ^ M t <D m ^ KiB ^ ti 

?#So i^JM{cSL'Ts RecAi' V /'f ^ K i ©IS^^rCHlj ic $t20 



- 16 - 



wo 95/18236 



PCT/JP94/02276 



fPfB^Q'-iW^'i^^tl^c ^ ^ tl 7° o - y - 201C O 7 
\) -^'-X'^^ima^. $? * L < li. 7K 7X 4^ T' S ^ flj IE 
of 7 r ^ :^ - ^ # ti-tsip W ^ RecASiC'i^f^ ( Ferrin. L. J. 
Science> 2 54^ 1494> 1991-^ Sena. E. P. Nature Genet ics^ 
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©ti^fS «-37'CT 10-15^ Fe^fi^S^ 5 C <»: i o Th 1 * 

1 *il 7" o - y CDi^S^SJcS^f L. RecA^ V* ^ 8*5153-?® 
fiJ^T-^^L. 1 ilg y n - y *iRecA^ > ^ ® T 3 - f- * 

10 tl o 

fJlBy D - 7* i SIC RecA^ y ^-^ ^ S ozi^lis ^ d 

;/M©iQfflT*^o RecA^ :^ !g ( ^- y -7 - ) t y n - y * 
O jgS i © 2g^ib^ lis ifi^ 5 : 1~ l : 3 © 15 ffl ^ L < {i. 

15 3:1-1:2. 5©|SHT'|§^SfE:^||J£ Lf4 So |ii IB ^ n - 7' ■ 

RecA^S ^^^BfiXSSE^ lix {£: L' Tx single-strand bind 

ing protein (SSB)-x ^ r 'J * 7 r - T 4 it ? 32 ^ 
H (T4 genes 2 protein) ^3: i*©^ >'<^'®©*i?TT||}feL 

20. 7' p - y {cilsg^ L ^ *> r. ^jSBi©RecA^ y^"<^!S©j|^W^ 

© t RNA^.f i' © + + 'J 7 - DNA* /c (4 SNAi& y n - y • RecA?t 

^yy<^lg^c:©++'jT-{c|t^?i^. * ti:^ ±iBlffl 
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©RecA^ toi^ti^fi^^i^^^R^fi'So commit. 
ik^m'^M um^ ^ o y ^ ^ y > y o / ^ X y t j\^m 

5 RecA^ y'^'gi|UiE7'n-7* • RecA^ ^ ^ ^ gt L T ii 11 

y K J& W1- -5 RecA^' y ^ M * Mffl L T y n - 7* • RecA^S^ 

10 tfc. yo-y . RecA^^^jsO^IKlCffil^5 yu-^iRe 

* * V^ (i. fl 13 © fcB RJ IS * 'J >' K ^ W t <5 

©:^^{c'(i£oT> tkB'Simummtfzii V if y h*'^. -f a - 

7* . RecA?t^<**©RecA^ y y< ^ ® 5. Ci: {n J: !9 ^ 

JOt-SISx fjfHT' p - y • RecAH^i^J i 2 *ri#. 

&<):KgJi£?iJi'&SlE*1fT^^tSimii. miBZarlingb © 
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RecA^ ^ t * ^ S E # M fi^ ^i: 7* 'J ^ ^ - >- 3 > 
5 Bii 12 7' y / -tf - 3 V S Ji, 1^ 7" n - y . RecAlt 

24^ Fb^. * L < ti 2~ IS^Fb^. 37'C Ic^^ t S C t i 19 H 

Jg * n ?l -5 o m 13 7^ y ^ -fe' - i/ 3 y S j& 1^:^ Hic Id 

U T.x single-strand binding prote i n (SSB) x h ^° ^ V / y 
10 - -a li> h ^ V y - -^i llti i: 0 y ^< M(D^^T X'^m 
L^|. ^-njc J: o TSfC^fEii Lff So ^ 6^ ^ 1? iS^iJ {= ^ 
L ^j: o y:: T' D - 7' • RecA^t^^ijj li. i^i^:^ m ^ O 

m^imi>o {BL. RecA^ 

15 mJiS* L < ^ ^.^o 

lu 15 o y y / -b' - 3 > S Sl^ * ^T ^ HU l^x 'i5 g Jc fE 

y • RecA^^iiJt^^jD-r -5 {C ^ o lOmM© h V x 
Sei^® a{pH 7. 5)t|3T'. 4~60'C T^JLS L ^ 0. :f •> y i> p 
20 roteinaseK^ OiJ' vf^lg^^-j^S^^T-^QS-^S C t iz J: O . 

:^ y "b*- •> 3 vsiLxosCx^m -So * 

ickase(DNasel^ )-?' y - -fe' J: D M S L T U T .k INo 
* 5 {is i2» g 1= IE L* Ts 'f y y -tf - •> 3 V S IE ^ 
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<7omiz^ mum^^ tifzmmt itmfi^mi&W'i:. n-^^ 

X + A S ^ , fc i a\ ^JSl^ 7 Jl' y I >^ 4> 'J T - 
DNA. J: l^s + + y 7 - RNAA> ^£ -5 S¥ t. ai {±* tl -5 'J^ t£ < 

5 iaSffl 7' o y + y /fg t 4x 5 c ^1 b oigg^ {i. RecA^ V 
^ H «u ^ ^ L T o 5 la t {i y *' y K. i c; / $ « 
RecA ^ y ^ 1 n i # ® ^ L Iffl lis * {i IB Sa ^ it fit, 

5o S FlTCs TRITC-^ Cy3^'*s CyS^^^i i* O * *' + J' > f' 
10 ^ y K •> T - y 1^ ^ •> =• 5 -'I' X X r -'I' i' O ^ SPJ ^ 

W t 5 RecA^' y ^< f n t ^ ^ iz Its m^tfz\i^)if 

HU sB o - 7* • RecAU ^ i ^^ y. y / ^. -b'. s V ^ IE $ 
1*^5o i-fit-^. T'd-t' • RecAlt^^^^t.-'N-f y y / 

20 «r!SS$ ■&Tl-24^fS^ * L < « 2- 18 B# X «f . 37 

'ctz^n-r i c t iz J: y) mmiwzo sic*. ift^ffitSBna 

tie' 
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^sa^iii^ t fiiBT' D - y • RecAm^a^ t ^ KSo't i Its 

mt. i|ijlO~ 20// 1© y n - y . RecA^^i*^#t^SJE^?S^s 
^ L T H L ^^ -5 c ?l b ti y;: E ?^ (c :^ - 7 x ^ 
4^Pb^. Sf * L < {i2~i8^PB^>^ 'f 7' y /-r x- * -a: SiS:^. 

fllj IS © ' W 7* 'J / -b' - a V {c ffi -5 S ft; Ji, ^ 

10 ;c 5 J: ^ {C^S^ L f4 5 ; 1 ~ lOOmM V x 2~ 
20inMi^S^ T ^' "> A, 0 - lOOmMl^^ ^ h 'j ?7 A, o. 4^ 1 
mMv^ X U -f K - 0- lOOmM EGTA, 0- SOniM X » 

0-10% ^' y -fe o - 0. 24~ 7. OnM ATP r Sv rATPS ti (i 
GTPr S. 0. 5-160// M RecA:? y /n- ^ g (^»|g^ $ ji ij a y k 
15 5 RecA^ H © ^^tt^\t^) if y V^^t ^ 

RecA^ ^ !g fc J: iXa^ © RecA^ y <^ % t (O m.^^> to 
S JS^ia* y:: (t y > K L l^ii'^©RecA^ y g 
©^)^ 1^15*^195-10 On £©7^0-7'. lSlS*/c!90~ 
10;/ g+ + y T - DNA L < li RKA) o 
20 BUiS 2 7^riii6<]E?'J©??ffi=^^til1- -SXgJi. fij ^ ;i\ FI 

TC. TRITC^ CyS^". CyS^"^ O * ;i/ y K •> T - 

if - 5 -ii/ X :^ -r ;i/ ^ ^ © :^ Tfe ?RJ * W -5 BecA ^ 
%^^^ir i^^^t. m^tU^ 2:^fmmW.¥\t^^L 
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RecA^ ^l'^> m^m'^^. 

U - -f -^'^^"P y o - -^ ^ h>_^_ (FACS^fluorescenc • 
e activated cell sorter) T' Hi f 5 C i lc J: !9 HJfe L f# So 
7 jlij y * :^ 7 r ^ - -b's ^ Jl' t -> f - t fz li 0 - ii 

5 7 ^ b f-'^f£i:<Dm^.mi^^'^t SRecA:^ > i^. % ^ ^ 

tii 1- S ii^ «i> #^1^^5^4-505556^ 
12 « O :5" ^ .k ?9 N - h y yi/ - x h 7 •/ 'J ?7 A 5 - 7' o ^ 
-4-^ o D -3- y K 'J * ;^ 7 i - Mi <i:" © :f 7§ fe ^ ^ ^ 
M•9-5^fett®S:B^ AMPPD(TROPHtti!')^d: i' © -fb ^ ^ tE © 

10 ®fi^M^^T||^S L^|So 

^o:^m. m^ii. ^EBMs/.. m&wmmmf^^ ifi^ 558. 1 

993 !CfEI8©> t - h y t y y ^ - ^ t c t J: 10 mM 
15 f ;J- -f > ^ =r c}^ y i y f © y y K ^- S HecA ^ 

v« ^ IK^^Hil- S {i. FITC-T b' 5? y f © i 0 ffi 
Rj « IS * W t- 5 T f 5; > / X h u 7° > T f v? y . tJ J; tX. 

20 14. y D - 7' • RecA?l^<*{c. tifg^S ymi y * y K^WtS. 

^y^i4. w L v>t;iRecA!a(^*sj5$ ^Ti^ai L^iSo 

t fz 14 y if y K*Wt ^ CiRecAtti^^rMffi-r ■5Ji^l4. ^1 M 
t&m^nt^^^lfz^^-:/ ' RecA^^fl^tct* nSRecA:^' 
V g t . <^ tB RJ tfe « tifil * y:: 14 y >• h'^^tiiii RecA 
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ait 5 c t ic J: ^m^mn^^Bin^o 

L?i5o -tLTs i^:RecA* / ^ o - :h li, ^fij X. ife 

^!o(0l5'^ (Makino^!, J. Biol. Chem. . 2 60. 1 5 40 2. 1 98 5 ) 
J: fj iggj L II So ^^m^fim^tP^\t') if y K ^ W t -5 
10 taRecAit^^OlSSas HI 15 © ^ tB rJ *l HI * ^ (i > K 
^WtSRecA^:^^"f^S©S^ii!iai|5l^o;5ST-|?UL'fiSo 

ii. i^iRecAl^Lflsfc J; c;5tRecAin:^*ilt^ L?|52»:JJti*^^ 
^.^T^T^^^^4l.o !^ 2 ji^iJt^^ tt. ^ tb rI 1^ $ 7t li y 

V :^ Ig.GiJi«J^^ffl Lll. ItRecAlaft*? 1^ 4-' 3l5 T * 5 

• in L T5iRecA!fl:^^:{c|*^ Lll -5. «| tB rJ «B ISI * ^ {± 'J 
V K'&Wt 5 2 2>:i?L<*©iigi3{l. fI!B©«ltil RJtl^itiSS* 
if i^, K ^ -5 RecA^ vf^:e©l®S!!fti|5l^©;^^T 
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#t S RecA^J' :/ ^ IS. ^.iS^ ^ {i y > K ^ -5 itRecA 
Vii^. *JJ:t>\ tKRec\^^ tf^^-^li^timil^t tut 'J if > 

5 ^"Ht ^ 2 ■{XtA.ii^'^^i^'^h^xmmt ^ c t iz X £/^- 

*^BJ{i. ^ y::. giJo^BT. mi IB S ^ ^ Jg I, /c 46 o . 
fcb Rl IS t li y *' W-r -5 Re c Ait ^i}: ^ ^ + .y 

fcB PJ «l ^ #. in t /c (4 'j if V K ^ W t -5 RecA v vn'.;}^ K i 
^{u||^L/;:7'n-7*- RecA^^^^ ^t; + y h ^{l^tl" -So 

15 «:^t?+ -y h ^!l#tt -So 

cA^ ^ ® <!: *«$^{c^^ L ^ a - y • RecA^^(^J. 
«tDf^aiRltg/S^lS*^J4y ^'i' K^rWr-SiSRecAtt^f^^ 

20 $^Bg{c J: S + 7 h £iTO^m^S^ -5 : (D^Jx. 

{^H 75inM KCK t' ^ ^ 70- 100% O T ;^ 3 - ;i/ ^ jgt 

0. 5%TritonX-100H 0. 1~ 10% :^ + A 5 ;l/ ^ . * -b* 4i]Ill 
Tvl'T^ 5 0-5ing/iiil+ + T-DNA*i J: OVt ^liRNA, 
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0- lOmg/nilOtilS t fzliU ij' y K^W L l-^ il ^ ® RecA ^ y 

^ ^ti i- ^ ^.t;io~ loomM h T^mMmmi^ (pHT. s) b 

5 ^l'. 0~ lOOinM EGTA [.2: ^ ]y y ■^^ ') a - ji - h' 7, i J3 - T I y 

X ^ ;H - -r ) N. N. N" . N' -4g^ ^] x 0- SOmMX ^ y 
<J i* ^ ^t; 10- lOOmM y 7^f^mW.^1^ (pH7. 5)*» ^, JIB 

^^i!^1-^/ci!:>{c#if^$t^5-c■izifffj:^s^?SIc::@^^ ; 2-2 

10 OmM f^M -7 ^ «:7 A, 0 - lOOmM S^M :^ H A, 0.4-1 
m\A i- t yt^ \y b - JV^ 0- lOOmM EGTA. 0~ 10 % -b n - 
J^. 0- SOmM X ^Jl i 0. 24- 7. OmM ATP r Sfe L < « GT 

PrS^^ti'. 10- lOOmM h y :^ PKIi^ig^ (pH7. 5)0 :(5)^^J;i 
tf. 0. 1- 40 g/// 1® RecA^ ^ Mr§Ko C C RecA:^ 

15 ® lis ^ ^ Ji y *' V K =S- W L * {i W * 1-\ * 5 

^.Mt. t ^ y :^ y Wt- -5 RecA:?' H i W * ^^i: 

\.^RecA^ V H i ® ^i^i^T * -5 ; (6){?l)^Jf. S-lOOng/ 

?fito -f ^ - o ^ b \. X ^^^WmM <^ a V- =7 ^ HDNAE^iJ 

^i':^jtG?iS^jEb*®:^D-yfi t-*J3tx. btlS ; (7)^J^!f. 
*^0. Ol-Smg/inlzilt ® 1J- ^i^?DNAfcJ;CX/*^<i:^!iM^^ 
§ S5t^ ® tRNA* ^tjx + t y 7-DNA^ fcliRNA^^ ; (8)^Jx. 
{f. £iTO*IfiX^W-f 5 D - 7' • RecA^^^J:^^ ; 0. 5-5 
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OOng/u 1© 1 *ri 7" o - 7\ 0. 01~ 20 0 ;z g/;/ lOi^l^t fzlt 
y if > V^mt h RecA:J' v ^ g J: O'/ S /c Jiii^ORecA 
^ y ^ 2- TSnMg^gf V ^ A, 0~ 1. OMg^ K h 'J 

0. 4~ SmM t :^ U 'f h - --l/x 0~ 1. OM EGTA^ 0~ 500 

5 ^ }^ i 'J y ^ 0-.50% ^* V -b D - 0. 24~ 70in.M ATP r S 

* /c (iGTPr S^^ti'O.Ol-lM h >; 7.f^mm.mT^W. 5)o CO 
S ^» U 46 1 *riDNAIu, ti\t ^) if y y ^^-f i 

RecA^ ^'''^^SfciiCX/^fclia^O RecA:^ ^ M ^ ^ ^ 
IC^S^ L y:: y o - y . RecA^ ^ {4: 5: ^ O ^ ffi T-^ Itf IH (4) (5) 

10 (6)fc J; l: T (7)«:ri^ L TlSSt 5 : (9)^Jx.{i. 

10- 1000 g/ml® CD. * <i y ^ K Wt* I. iJiRe 

cAKi*J^:#tj\ KRecAi^^rgfS : {lO)0iJ ;i 0~ 1000 // g/in 
lOzigO, mVktfz\i^)ifyV^mL. L TlaRecAi^i* t 

^s^L^#s2(^}n:^*=&#t^2^>:l^;«^^gf^ ; (ii)#f? l t^^^ 

15 * tl S tt^^zft^fS^ : (12)|?IJ X. (i\ 0. 1~ 10% X + A 5 ^1/ 
ij-^^y^ ^ifllfS T 71/ i 4 x SSC ( 20 x SSC : 3M^ -ffc 
:f h y A, 0. 3M^' x.viE:^ h y ^>.A, pH7 . 5 # L y:: ) x 
0 ~ 0 . 5 % Tr i tonX- 1 0 0 i* ^ ^ tj\ <if^ S i& © lii ill S M :^ d 
+ > / fg : (13)RecAi? ^ «i ii RecAJt d |g ^ L y:: 

20 if y V' ^m^.^ t Km-t ^ ai Rj - - •> X X 

A ; (14) X. Ii\ lOOiDgO p-7 i-UVv^T^ ^i^t Ko^-n 
y K ^ lOnl O PBSfc L pH90 0. 5M carbonate-bicar 
bonate buf ferTpHBIC igUI 90ml O ^ y -b o - ;t/ ;t X 
*^t>0.22/zni®7 ^ ^i/^-T'^iiLT?|/c. :t7fe?RlOiife^ES 
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<■• I^L ii ^ ^ So H {C IS L' T y o f 7^' C; A >f ;i- / ^ K 

(PI) ^4' .'b-v? t I f ^ y -z-y ^ - ^ y y - {dk?i)U a 
Oil ^ >^-^fe?Pj^^WL|#So 

5 #.ISI^ li 'J *' :/ K ^Wt S RecAiJ' > S=£-iHitt I.O 1^ 
RecA;?' > ^ li. j? i L < fix 7 ^1/ u -b y -f 7 ;J- •> 
7 * - h s Cy3^"> CyS^^^i i: © * ;l/ + •> > -f y K •> T 
- y ^ i/ X 'J )\f 3. 7. T V — f I y^ T + IJ- X u 7 K 

10 i/T^-hs *i J: 7-7 i y -4-> ^ ^ >; i^-3-§^if 

t.nci,i¥*»t)^^$n5:g5fciHJ^s RecA^ y ^ / -7 - 

»9 1-6^^ «rt *x 7 --l/ ^ 'J * 7 r ^ - -fe's 

;i/ ;j- + i/ ^ - -fe' * II ;g - 7 ^ h •> / - -fe* ^. ^ 
t^iltRSnSPffe^iia^s RecA^ y/'f^g^yv-^y;:?)!- 

15 3ii^=Pt^. t-tzit. \f-t^y. :f ^ -y Y =■ y omi)^ i>M^ 

$ n S y *' > K ^x RecA^ / -7 -^fz »51-65}? 

jfelix Kallioniemi.A. b et -3 T§§fS * nfcCGHiS (compara 
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tive genomichybridization S) (Ka 1 1 i on i en i . A. t> ^ Scien 
ce. 2 5 8s 818s 19 9 2) {cfeilffiLfiSo 

: Wffl^j:itG?^^'& = - K-r Site? : (2)^1 i 

M||ttlBBa$iJ®«fctl^&JI^ LTi^ Site? ; (3)Smi2yiJ 
J; ti icg^iit S E^iJ ; (4)Sttii fi^M ^ O ^ ^ ^ I § 

10 -( A, 7, t£ if (D^ o ^ f > KU^i^t tifz t7 -( 
m ii X X/ ^ ^ A' 7, O ^ ^i' X it ? E JIJo 

j?As gMs iSffls M?l^i^«i^O^*3l/i?fefe«c^^o<f|ll} 

♦ RecAlg^<*s fcij/s SlJOfI® {C^g|ie^*S 7" n - y iTR 
ITCtSia t^M-ti EecA^ g^^SJcJg^ L 7' D - 7" 

• HecA« ^ * ffl l.^ Ts |3l Kp {c /X ^ T' ^* -If - 3 v S IE 

20 l3]feB!iieaST-}feai L?f W&s 2 SIgoiasiJ RJtg^S^ jE 
•> ;l/0{aiA» ^s O 2 ^ ^ 5 ite? 

m L ^ So 

*5^.^^is 2j:^B^cD;^SJ4s fSSit & ® ^ {b ^ ^ it ? 
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"T?^^^iiL^#^ * 5 ^.^ lix FACS (fluorescence activated cell 
5 sorter) ^j: t' {c J: t) Sl^P^TlS^lffl^^fiij^ Lf#. BWi(Di^ 

* ^ J: n . 1^ HJ RJ 4' III t {i y *' > K ^ ^ * 
y 'J / -b' - c/ 3 -y^ffoO-Cs mH&t fz li V if > K {c J: 

15 LffsoTs y o - :r ^ o ^ (D izm^mi^t fz a V if y h' 

mx-t Zi^^ J: y) hWL^-^io^^om^tt: if y y^zr 

S i ?) i li 5 IC^ \,N •> r t ^'1/ *M# ^» tl So ttLs CORecA 
^ y :a ^ 1^ Hi t 5 O T's 3 f - SJ[ © /j.^ is l.> ti 6<] E ^ij ^ ;g 
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5 

• mmm i 

mjfegiJ^Wt SRecA;^ ^ B g) §a £! 
RecA^ >^<^':ii:LT. fUflg^tlT (.^ S i;^: H ffl 5|J O RecA 
^ y ^-^ y r Ji -7 ■> riitm) . tfzli. Mn<oizmmi^ 

10 ^» Zarling-i ©;&S (WO 93/051 77) in J: 19 lf|S2 L y::RecA^ v 
'<^B?:^$fflLfco <^ffl*n^RecA:J' i'/f^gO^J^g, 1 
*^DNAft#ATPaseSt£N DNaseSt£> strand transferase ^ 
■f D Ji^ - -fB^Mti^ -r T O:^ S (ffO 93/05177 :Se 
na.E.P. Nature GeneticsN 3x 3 6 5% 199 3 -.Shibata. T. 
15 Methods in EnzyBology> 100% 197> 1983^) T- * t. U ai> Si 

CyS^^^) L <- JiCySTf tl n B lOLOG I CAL DETECTION S 

YSTEMS, INC.ttSaOFluorolink-Ab'" Cy3^" Labeling Yiitt fz 
flFluorolink-Ab^" CyS^" Labeling K i 1 1 ffl 1.^ T RecA ^' V 
20 ^ :g in I* ^ S -ft yto 

IP -Ss t t\ 100// 1 A -y 7" y > /''f V 7 r - (IM sodlun c 
arbonate buf f er% pH9. 3) © A -s yt r ^Hc> 1 ml O pH7. 2 
icm^lt. U y Sift fSt (PBS) L^RecA^' ^ H 1 

Bg'&JnilTig^ L/Co Cy3^"* {iCy5'-0 A 
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0 T -(i/ (Ing ^ y '-^ ^ S Id ^ fe 3fex 1 '''M T ) {c ^ L 
XM^I. ^fiT30^ra^5i5 ^/::o b S JS ^ + -y 

1 ® ^ffi'^' y 7 7 - (PBSs pH7. D^m^^rmHit^^ti^J: 

* y:: (1 Cy5^" t IS ^ L y:: RecA^ ^"'f ^ K ^ ^ t; 1 ^ i ^ 

C <D J: 9 {51 L r ?| ^> ny::Cy3'''* liCyS'"^ L ^RecA 
^ y y< ^ g ^ ^ tj*^ ?S ^S 280niBs 5 52nint y:: ti 6 5 2nni{C 

5 A 280. A 5 52 (CyS'^Oii^) , *fcliA6 52 (Cy 

5^''OJi^)*» ^»lt^ L ^ISm. mi>nizCyZ^''t fz liCyS'"^ 
i EecA^ y v< ^ g ;c li^ RecA^ 

n^-'nCyS^"* /c (4Cy5'«*M- 255>^ i^^ L T S C <!: 

L (Sltv {uffi l> S RecA^ ^ M Ofi^s ling^ ^ S 
Si&fflfe^ 1 '^M T -'I'^y: 0. 3- 2. OfligJC^-fb * -a: S C i 
let RecArJ' y ^< ^ ® * / v - * y:: CyS^" i y;:l4Cy5'«*J 

T § 5 )o 

FITCIi^iiT © .fc 0 J- L TRecA:? ;^ ^< ^ S Jc ^ $ -S: EP 
RecA^ y ys- ^ ® 1 ing^^t)' 1 ml O pH7. 2 d 13 H L y:: PBS^. 
100 ;/ 1 O * -7 :^ y y ^ J 7 T-oK-^t.^^^ T ;i/ K ^ T 
M^tyto COig^ft*20;z gOFITC(RecA^ > ^ M S ^ O 
1/50) © A -5 T ^ L T Zi^ MS'e20^F^SlK 
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•> TM) i^r •/ y rg ffi y 7 r - (PBS. pH7. Z)^ 

ffl'.^TMaitSCltfcJ;^. RecA^ ^ f ^ t ^ ^ I ^ 
tzMUtOYnct. FITC*^^^ L /cEecA^- ^ H ^ ^ P 5}- 

5 t;iflg©. fe:l 280jinifc i af 495niii{C Jt 5 KTfcSfiS A ZBOi A 

4 9 5 *^ ^.ftS: L T. ?| n^ FlTC^Wr -5 RecA^ ^ Rli, 
RecA^' vf^'g*/7-ifc(3 FITC*Jl-23^?iilS^ L T l.^ S 
C t *SJiMjBJ L (SiGJCfflU S FITCOM^. RecA^ ® 1 

nigfeA:!?. 10~ gjc^{k $ ti: S C t {c J: ij. RecA^:^'<^' 

10 1* y -7 - * ^ tJ FITC*J1-65}?J$^ L /C CD iffMlcS 
l:TlS|l^il§at5Ci*ST-SS)o 

TRITCI4±l5®FITCt ^ O :5 S T? RecA;? ^ ® ic ^ * 
•frfco in^x IngORecA^ ^ li^. gOTRITCi: jKE * 
^TTRITC^r^.l-SRecA^' i' H*^i^e ± 82 II TR I TC*s 

C 5, ?l ^. nfcTRITC&W.t 5 RecA^ > ^ ^ {C {4, RecA^ > 
^- *fc »3 TRITC*S1-2^?^I|^ L T V^ S C i*^^ 
L (SlEttffl O «TRlTC(Dg*s RecA^ ^ IS lnig * ^ 5 x 
20-200// gJC^-fkS^SCiluJ: (3, RecA^ V^'f^'gty t 
20 - *yt t) TRITC*5 1 - 6 L ^ £»^{c;E; L' TBI 

I^USi- ^ C i § 5 )o 

H^Sgi] 2 
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(1 IpJJCO^lOO-ZOO^/g RecA/1 E ) b RecAl^L ^ ^ tit 
5 ^r'fiy^o # t.ny?Jfilfiirt ^pH7. Z® O.OIM PBSfC J4 L T- 

Bfe:g^ L L yij^LlfiiyS ^DEAE--b ;l/ n - :^ * 7 A {c T ^ 

7 ^ L. pH7.2O0.01M PBST-?^ Hi L XKRecAi^ti^^ (IgG^ii) ^ 

^t:^?g ^^i^o ?# b n/ciSiR ecAiflii^^^t; drills L x 

1 mg/iiilOlaRecAlai^^^^t; fS^^?l/Co COM$ifg[(c, l/l 
10 0^ 1 CD * -y >^ 'J -y 7 r - ^: ^ y::o ^l b tl ^ 

^ y ^ H O 1/10 OS fi ©X FITC?: -y y y > y 7 T - {C 

^ft¥LT^^iaLs 7~ 9"C T-6^Fb^SI& * i±:/co '# b n S S ?g 

-b 7 r t' V ^ :^ G-Z5* 7 A ( 7 r vi/ "7 T M ) {-7 7° 
7 'f igfclJ/^' V 7 r - (O.OIM PBS. pH7.2) ^ ffi T i§ Bl 
15 1-SCi(cJ:«9. iitRecAtti* <i: L /a *^ o /ciigg OFITCi. 

Onmfc J: t; 495niDlc <^ 2. iRTfe^fil A 280fe J; A 4 95 *> It g 
LTx FITC^ Wf -5 i^iRecAln:^* RecA :^ ^ g * / v - 
20 * ^ FITC*S3-4^?lt ^ L T l^ 5 C: <»: *J^lJB3 L 

±15 i mtHc. 5tRecA!^i*jsfi©l/40SfiOTRITC^ffl l^T?i 
iz. TRITC^ S !n:RecA!n:i* tt> RecA ^ :^ ^ S ^: / v - ^ 
0. 2~ 3:»?©TRITC*i^^ L T l^ 5 C <!: *SJ|£JJBS L 
ttZs MMMl tnWo:^m'C'. BIOLOGICAL DETECTION S 
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YSTEMS. INC. ttSU OFluoroIink-Ab^" CyS'" Labeling litt iz 
liFluorolink-Ab^" CyS^" Labeling Kit'£:ffl^,^T, Cy3^"fe L 
< {iCy5^"*rCtRecAK*i:tc|*^ L ±IS© J: -j i mg/mlic 

5 {iCy5^''«-^-f S JxRecAjti* EecA ^ v g t / v - * 

10 CyS^";!)^!!^ L i^RecA:^ >^ ^ !g ffl l.> > •> -f a ^^ ^ ^ 

(1)'^ -f 7* y / -f -b'- 5/ a S IE; ^ lg O H I? 

h hCDl#gSfe{$-t-r7'r hlllE^IJ'&^ti'T'?:^? KpUC 
1.77 ( Cooke. H. J. fc)^ Nucleic Acids Res. ^ 6> 3177, 1979) 
bio-14-dATP (Gibco-B R L ttS) ??^TT% BRLttU© 

f S d i IC- J: ?) V 1 § Sfe fe I?- r 5 H 1 1 1 E yiJ * ^ O f :t 
>'{bDNA7' D - y ;&fgg!!| L i tifz t' t f- > itMk':f o - 

x^y-;PtJniTf:i-^:/jbDNA7'o-7'«:a:KS-a-Tl5IiR 
Lfz^, h V X ^KEDTAgffi jgt (O.IbM EDTA * ^ pH7. 5 ® 1 
OnM h y X IC^S L /:o 
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^ttL/Co f- * - 7***7K* J-^ L T.t.?^ L 1 // 1 o i 

OX RecASlD^fS ( 2 0inMi^it t iT ^ -> ^ A, iO^amWtt h V 
^ A, lOmMf' f- :d- X u h - -'V, ImM EGTA ( i -f u / y a 
5 - ;«/ - b* ;^ ( ^ - T $ / I ^i' X - r -'I') H. N.N' . N" -4&^K) ^ 
J: tJf 50% V -b o - ;!/ ^^t'pH7. 5 0 lOOmM h X l^gfJiSi 
. U lOATPr S?if?fi[ i ^ rtGTPr S^jg (§48. ewMzig) s 
4;/ gORecA;? ^' H> <k 2 ^ g O H ife {RI 1 T- ?f ^) 
Cy3^"^-ff 1- 5 RecA^ v ^ g *> 5 ?K ^ & tj\ 0.6iiil^ 
10 1 o V >7 o jgiC^ * - {C. ±83 O <}; ^ L T ?# 5 0ng© 
f ;J- V-fbDNAy o - ^ ^ fj§ jg^ JDX.^ ±g*nO/z 1 
JC « 4 J: -3 ic K H 7X T- # f? L s 37'C T 1 5^ R 0 * /lo 

g/fflltDlJ- ^!f|?DNAi§?a[©lA l^:Jni> * t) IC37'CT10^Pb1S 

(2)HEp-2!|iQlig^O^|lj 

t hPglSI *' fi*©HEp-2|Blia (ATCC CCL23) Sftl^i 

[^z^ \) 7. Y \^ -f V ^ U L ytMEMiStfi (Gibe 

o-BEL*i:S!!)T^S L ^io ?f & *l y= HEp-2lB SI * f" V 7* •> y-ED 
TAfilg Lx iXf:.mWS:{k^^C-i^n.-^m«iX. 37-C© 
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T' ii -ll^ ^ L /Co ± yfi ^ L T t. s ^ b I- ?t L /c > ^ 

^l^n/c^^s :?K?^ L/: > / - ^1/ : i^^ (3:l)zi^?S{cB 

S p.* 10 ;z 1 T o ;^ 7 ^ K *' 7 X ic T L /Co f® T L /: !g S ?S 
10 ^miiL/c^. MS 80'CT-^#L/Co 

tti 

^^tJU.Pi\Z.^ 0. 5/z g/iBlOprotenaseK-^fgt ('^ - V y iS - -7 
15 >''W^tt§3s PBSJcigjg L ^ i ©)100/z I^-^JD C©± 
{c^f 7 7 ^ ;u A *:|S-g-T37'CT'3^FB^^S L /:o proteinaseK 
L T bx P.N(0. SXNonidet P-40*: ^ t; pH8. 0© 0. 

IM'; >'Kii®jS)'T-z^^ L/:o n^n \(Om^mmv u y 

^ y ir Wi{l%7. i ^ O.U TritonX-lOO. 0. 02% T -ft 
20 :^ I- y A ^ ^ tiN pH7. 50 lOmM h y X g^M^Sf^ )^ j^Jn L 
/c^. 7 7 ^1/ A 5£-fefe^TMS-37"CT'ZO-'60i}PBl*aS-r 
5CiJCJ:|9^i|s4^7^0'y + v^L^o lli M S ffl 7' o + y 

L /c^s pH7. SOlOmM h V :!^g^@?^®aTg<2}fe-^ 
L^ ±IB(1)T'I^S[ L/clO// lO^W y y -b'- i/ 3 :^ S 15 
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da T's m Vfe A t> '•^ 0 i^-i^M IXiJ ^< - if y 7, 
5 1. 75X SSC(20X SSC :.3M^>fbt h 'J -^^s 0. 3M ^' x y K ^ h y 

A, p^T.ii^mixmmt:)^ m^^Xs lo^^Pe^-f osigzit 

.^Ly;:o 2J:{!:Sic;:^i|!4«:#t* 7 -f K 7 :^ ^ 7* o v + >' 
fgt (4xSSC^ 0. lS5TritonX-100x 5 SS X + $ ;!/ ^ ^ 0. 0 2XT i^-ft 
i- K y A ) !i -^i L T ^ M T- 20^J Pb! ;K t- 5 C «»: IC J; »5 . gi: Ji^} 
10 y n -y + V L /::o i^: 5 a g/m 1 ® F ITC T k* y (Vec t or 

ttl!!. DCS^' U - * ^ o : A-201K n -y h #^ : C 

0 5 2 7> F/Pfil : 4. 6)^ ^t' P .y + ^-jg (4x SSCx 0. 1% Tri 
tonX-100. h% ^ ^ ^ . 0. 02% T iti- 'J ^ ^) l^W: 

15 • RecA?I^{4^* t*:tf^ y^bT'u-yjCFITCT f 

y ^ tic -tOgtx :^ 7 'f K*'7X^, 4xSSCx 0. 

l%TritonX-100^§ tMx SSCs J: O' 4 x SSC© Ji fn^-g T^l 

20 7 =. U y i?T i y if \i Ko^oy K^10ral(DPBSlC?if(5?Ufc 

pH9© 0. SMcarbonate-bicarbonate buf f erT? pH8 ^ 
90inlO y -tr o - Jn^T t. 0. 22;/ mO 7 -f ^ - T-jgii 
Ly::f^o i£JM{cjSl:T7'Dff><!>A'f;d-^'f K(PI)^4'.B 
- T $ f-' / -2-7 X - ;u 'f y b' - (DAPI)^ o i3 ^ y 9 - 
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omn^ t fGBfS^y ^ - (BP-54 5 ) tm^Wi^y 

5 -'i/^^^tii L e):{C IBiljg 7 ^ -'I' ^ - (BP-4 9 5 ) <i: ^|/]aiii2 7 

^ (G5Z0)^«|i^^^D^T. Mfi^^iEE^iJ • ^ d - y i 

■ • :^ ^ 1^1 tU L fco C©^m> CyS^"© ;l'0:^;&5FITC® 

:^ -'I' J; "9 < s o CyS^"® ^' :^ .'b i F I TCO -> iT t /i^ i)^ ± 

i ^ tl-r iz ^ O t t m ^ T Z C <!: *s 5t ^. T' i i m ^ ic. 

15 ' y V - -/m^^^ ic-^tn?> CyS^^dSIt^ LycRecA:5' 

^ m 1^ Hi t" S C i {c J: ^} , ^^ 'f y y -tf - •> 3 

^J^l?" T 7 'f h 1 1 lE^iJ 0 ZiTlingi (D:^m J: ^ h ^ ^ 

20 UliET-^yCo iSis 3 7 T ^ ^ - i L TATPr S^ffl l^fcli^ fe, 
GTP 7 S ^ M ii ^ IS ^ M /i ^ fco 

HM^I 4 



- 38 - 



wo 95/18236 



PCT/JP94/02276 



1 t r 7 -f h IIlBH2?'J?r^tj*7*7 :^ 5 KpUCl. 7 7{C 

ooke.H.J.^Js Nucleic Acids Res. ^ 6> 3 1 7 7x 1 9 7 9 )*»fe)N d 
5 NTP(dATPx dTTP. dGTP. dCTP) # ST T' BRLtt 13 © - y ^' h 7 

IS 2?iJ ^:^ti DNAy D - y^-P Si L n ^iMzMk:f ^ - :/ \t 
la fc J; tX y ** y K ^ ^ ^ T- U '# ^ n DNA d - y 

10 ^i^/--'l'^Jn^TDNA7'D-7*«-ZtK*-^TlEliRLx 0.1 

nM EDTA^'^t.'pH7. SOlOnM h V X « K iU ffi !g jg L fco 

^IRL. 0.6iiilgS©-7'f ^ ^ ^>t^f- --f \^kfiX^Wi-^^ 
T 5 ^Ps^jDSfetoS L T o - T'^r^fe L yi'^s * - ^ ?JC 

15 L Tti?^ L U 1© lOx RecASCigfS ( 20inMftK 

T * «> SOOmMSlF ffi t h'Jf^, lOmMi'f^^l-XU'fh- 
-'I's ImM EGTA. 50% 'J -b d - Jg: ^ t,- pH7. 5 © lOOmM h V X 

» 1/i l©ATPr S^iS t liGTPr S^fS[(48. 6nMig 
go (* -S rATP. dATP. ATP r S^i t* i ADP© S 

20. ^^^rfflV^T i l^). 1.6;/ g©RecA:? v^f ^ i; tX, H 

Jfe^llT?§^.tXfc0.8/z g©FITC*^i^^ L y^RecAi' > ^ S 
^>/SS^ffi*^t\ 0. 6ml$g © V ^' D it iC^ f- - 7" tc^ ± 
gS©i a LT'#fc20ng©SttDKA7'a-y;&^ti'^?g^»D;l> 
±S*siO;/ HC 5 J: 7 luigS7KTmR L> 37*C T 15^ Fb^ S 0 
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^:0'&> DNAy D - y i|5lt${C^t4 Lrnfzi^M g/ral®"t^^ 
f# tl ^StEIS ICx lA 10 lOOmMSIfif T ^' * !5 -i. 1^ A 

5 TJ:<iS^L. 7* y ^'-f -fe*- a >sc»r§f$ /So 

(2)HEp-2lSlig^(DSiS9 

L^X7-r K X±OS:!|Ef«-Sl£:* ■a:T^ 1.75xSSC, 0. IX 
TritonX-10 0=£:^tj-l. 7 5xSSC. 1. UxSZCQ BT' IQ^i^ 0 3 

15 ^ (PI=&^t;)^ljiS^.Ja L T!i6«Il3^KE?'J{!:^^ L ^ y n - >r 
• RecA^^^^ctJOBecA^ ^ @ JC ^ ^ L F I TC •> ^1/ 
IBSii 7 ^ ^ - (BP-49S)=&1K »3 ft tj- /i * y y --f ;^ tt SI ® ^ 

C 0^m<t !?, 20ngO7'n - ^ tFITC*S^^ L/cRecA^ y 
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{c J: o T*:&?* 'S-ffl 5 C i {Ck «9 . Zarl ing ^> © Jt 

i*>IIIET§/:o l^s 3 7 7 ^ - t L TATPr S^-ffiV^^li 
5 ^fe. GTPr S^M'.^/cii^ t)^S^{e:H{±fiA> n> y::o 

ll!fei?'J 5 

PITC^ ft -5 RecA^ V ^'^^ ^ !g ^ ^ :^ ^ ^ ^ ^ 'J / 

10 (1) y y ^ -tf - •> a SIC?!? ?S © US! 

V jqiMite^ p5 3 0cDNAA> ^» li^ L ONCORtt I? © f * ^ 
y Kef ^ - (ONCORttS!!. * ^ a : P1710-BI0. n v h 

: 3C114)20ng^<$ M LT. H }g ^1 4 (1 ) JC 15 IS O j* i If 
<ll O ^ T 7* 'J ^ -b* - H S 15 ^ H S! L 
15 (2)HEp-2i^)}S^O|l§S 

(3)*fgfe©;ifit^K i O'W 7* / 'f -fe'- •> 3 J: 
^ til 

20 ||!feM4 (3)l!:!g|go;&ftt|lI*|o;^^T. 

WttO^^^ -f ') -If - •> g jR 15 J; t; tii * -5 20 
ngOpSST' D - y t FITC* W t S RecA:? ^ © ^ ffi 1.^ 2 
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L /cRecA^ > ^' H «l fcB t S C i {c J; , -f 7* 'J 
^ij ( ^ - 3 f - T * 5 p53it G 7 E ) O # a ii ^ V 9 - 

5 C t *J*iJBS L /ilo 

(DZarlingiJ. ©:&ft P: J: 5 dJ 
p5 3©cDNA*> t> i3K L SOngO ONCOBttS! O f -f > <t 7" d 

- 6;/ gO RecA^ fc J: CXs ZfingCD f 7f ^ y it :f 
a-y\ Z.iu g^eckf y 9 n^^m IT. Zarl ing ^, lc J; 5 

10 WO 9 3/0 5 177 O||SS{^J 2 {Cgf^^ * tl 5 fC 8^ -0 -f o - -f 

Ly^ais^f^^JDLT. Zarling^)!;:^^^ 
0 93/05177 0 ^Jg^l 3 B {u gB 18 © t IbJ *| © ;S T- 2 li§ FbI 

15 -b'- •> e vSlEOtfl IwlOmSI h 'J X|^Kig3i?$ (pH7.5) * 

J: a y D + V ^ ^ a ^f ^ ^0 

iJci^T. ±53§IJfe«»l 3 (3) {cEiJo^ST. ^ft^l^gSE^iJ. 

T'o - 7^ta^«J4J IC^^ tl5 f ^ ^ u - 7^«uFITCT f 
20 :^ ( VectorttSH. DCS^^l/- ij ^ u ir^^ : A-201K ° 

y h #^ : C0 527. F/Pffi :4.6) ^JS^*^. IBlljg7^;l'^ 

- (BP-49 5 )^ffi tJ ^'-•;<ttSo^3feIS«^i^i?tl^ 

L. t :i- y y o - 7- ffljfc OFITCO ^l' ^iglHi L 

50ngOf:tf^y^l:p53:;^D-y^jjffiLfcii^tt. y ^ - 
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P^^lti \f tili. ^ ic il o /j: i - ii 0 ^ 7t SI H 
T"> y t ^ «l itl T' i ii ^ y ^ - I fz i^^ a t' t 

^ y itphz:f ^ - y' ^ (0 f nco i- ji' ^ ± < ^ m r- ^ i-i 

5 * y:: 20ng© t' ;i- y >fkp5 3 7° n - 7*^^^ t y:: ii^ {c (i. * 

31^ CD F I TC© :^ -'U < It ffi T' § ^<£ o /Co C © ^ ^ 
2|s:%BJ|c J; Zarling^> 0^;S{cib-< J; !9 If iS^lJii: 

10 to iSis 3 7 r ^ - i L TATPr S^M l^^ii^ fe. GTP r S 
ffl /: i| ^ t> $S m M {i 4' o 

6 

FITC^ Wt ^ RecA;y y ^ !B ^ ffl ^ y -f ^ >f 7' 'J / 

(1) 'f T' y ^ 'f -b' - a :^ SlD^iS © I^S? 

±HBY( B SE ffPiJ^ 'f >'^ :^ )DNA@2 ?ij 5: # t: 7' 7 :^ 5 K pAM6 
(ATCC 4502 0) dNTP# T "Z? BRLtt ^ © --y^ hf:/^!^ 

20 - -y 3 y + y h ^ I X ]S\ )f itt Z ^ t J: V) . HBVgS ?IJ ^ 

^iTDNA^ n - y L /Co C © DNA :^ d - 7* t^HiRltg 

ti IS ^ y K ^ W b T l^ ft l^c C O J: ^ ic L T ii S2 L 
20ngOHBV7' o - y ^-i^ffl L ^SfeM 4 (1) I5 ig © S i 

|Hi;^©:&aT-'N-f-/'; ^'-f-fe'-i/3 >SiL:^F^*iig§!Lyco 
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T ^.^ -5 C i t) tlT 5 "Alexander" Iffl flg (ATCC CBL8024) 
'S:. HEp-2liJiS i |5l*i L T^S L> j® /C« 53- fit ic J; o T SB BS 
5 |li6PBSTi5fe^ L^^o ii'D^gf L rPBS^^i L fc^. it^ t 

ii^«ilSf«)S:JniTil^Lyco ai!Szgg*»'2xl0'{i/ffll|C 
t£ S i a CflSa LT - 20'CTfii^? L 3!fB9. iLT. HEp-2|ffl 
l!SOgS^fgSrllI^0:&^TgIj£LTig|!!t/:o 

10 (3)lHBgasSfK4I•c•©*^i4©^&t)^ffii0/^>^y|;/>^^r'- 
±se (2)T-^S!! L ^, lo'Moaefia^^t'iHBSSssiK*. 

15 200 AlOmlMafflyD"y + >'irg[^.jQ^xlB)!S'&lSS 

4Lx pH7. 5O10BM h y :^ fi^KSffi?$i?aiBa«-gfe^ L 

±?B(l)Tli$!!Lfc'N'fyy^''f-fe--->g i'SJE^ffltlOA 
20 1^ IIBfiait LTilS L Z:'^, 37'C O g?g 4^ T 2 ^ Fb^ S * 

37*C {H^S L 1. 75X SSC^ZOO^i 1 JD X.' t'sh SS ^ .11 « S^, 37"C 

ors^m^T- 5 ^mi^-j^i.. -torn. iS/D^jBi LT±ff 
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L 0. IXTritonX-lOO^^t*!. 75xSSC. 1. TSxSSCO HI T $ b 

-mnM^i^t t£\^ ) 'S: m ^ r m mm c o 9 ^ 2/^ 

X7-f K*'7X{cj®TL. i3 ^< - if y 7. T \m^y ^ 

FITCv' -'I' =£-11^ L -^rO^^x A 1 exander^ffl *^ t. <is 
TCO i/ / :^ ^ Hi T i y;: ds. HEp-2^ffl liS b :^ < •> ^ :^ -'i' 

\^X' ^ i C t i^mW.^ tliZo :J7T^'^-<l:LTATPrS 



15 USS^I 7 

^fe<iciti2(s:=&x Trask. B. J. t.s Methods in Cell 

Biology. 3 5. 1 6. 1 9 9 IIC IB $ n 5 S 1= T. <i ^ A © 
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^^oimtimt&t t: It V if y K * W L S l^ 2. 4 ;z go RecA 
nt^ms (2) iCBBte©}^^ i |5lll| 0:&STHEp-2aiflS^ 
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y f 'f Hf - •> 3 > S ^ ?^ ^ ^ tin L /;:o n.^t^K'^^^^ ^ 

5 AtlX 31'C<D ^ y ^ ^ ^ - ^ -rpT 2 mfE^^m^ ^ tio CO 

^Z^U.^'^. 37°C L /cl. 75X SSCtfTT'lO^PBl-f o 3[plz{fc 

X SSCs 0. l%Triton X-IOO. 5%:^ + A » 71. O.OZ%T->Ml: 

10 V f =^ y ttZo 

2 X-n <h iltZs FITC*S|S^ L y=iS:RecA3^flJ^ 15/z g/ml© 

A^ig^T37*c-ci ^FB^SJS^F-^y^io c©iSi|;4^^t;^ y ^ 

15 K*'7X5&, 4XSSC. 0.1%Triton X-100^ # 4 x SSC^ 4x 

^-iS-fr T IBKlg 7 ^1/^ - (BP-4.95)?:BX 19 Ij-^i :t 'J :^ 
20 J; 13 r 7 'f h IIIDNAO#a*^ffi-e § /::o t> tl 

fz i^' ± it. m^^l ^ -c'i^ ^ tifz -y ^rt Ji' ^ 10 i $ ?i 

o /Co f^Sx 3 7 r ^ ^ - i LTATPr S*ffll^/;:li^ t>GTP7 
S ffl l> fi ^ S <c M li fi: o /;:o 
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mmm9 

(1) ^^ ^ •/ V f >t -b' - ■> 3 > mjiL^^i&omn 

(2) HEp-2lil}a^OpS! 

^Ig^aj 3 (2) icfHtg o:^S i |qI^O:5"aT-HEp-2iffli!S|g^^ 

7* rJ'-'f -b'- •> 3 v^lSrgfg ^r^SD L b ^ J: 

A ^ T 37°C 0'r> + ^'<-;^'-4iT'2^FB!Srx$^yi:o 
15 ntzRm^^i. 37'C JC^ig L /cl. 75X SSC^iT' lO^Pa^-f o 3 

IhI iffe ;^ L /Co iJ: sS *4 ^ t* X 7 if y y o ^ y fr 
?R (4X SSC. 0. IXTriton X-lOOx 5XX + A ^ ;i/ 0.02X7 
{b:^ H 'J f-^^){CziLTmST20$}PB^SlL;*^T7^o.y + >^ 
*tTo/;:o y + V ^rjgt^^i L Z::^. 100 1 tZ) iJtRecAi^t 

20 (HJfeM 2 t. ny::FITC*5|§^ L /uttRecAlt^^^ 15 

g/ml ® g T :^ D -y + r ?8[ iCTgg? L i Oo FITC*i?S^ 

j^iWi^x ivc-c 1 mfa^Km^ ^tzo c o s: ?4 ^ 5^ 7 

'f K 7 X 4XSSC. O.UTriton X-100 # 4 x SSC. 4x 
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SSCO|li{clST'^10^}PB^t'-:)Z5fe?^ Lf^o $ t> in ^ 9 ^ 7 
^ V a 7 X * y D .y + y ^' fgf ic zi L T ^ S T 20^ Fb! S ti: 

7* D -y + y ^'iS^ l^i L y^^. 100 /z lOFITCAS^^ Lfi^ 

0. l36Tween-ZO> 2%iE ^ i' 4^ Jill (G ibcott ill ) ^ # PBST 1/10 

PbIMJo^^/Co C CD :^ 7 ^ K 7 X 0.1%Twe 

en-20^^t;PBS«-ffl ^.^ T 1 T 5^ Pel t* o ^ L $ b 

10 ic. ig^7KT.S < zJfc-^ L y^^s ±§BoiT:iifelSll^i?®^.»a L 

I^HJ t S C i J; «9 l#^fe^^^i^ r 7 Mil DNAOi?^^:*! 
15 % i nt: '> iT i- JUt. ^ 8 ii> tLfz ^' t X 

fes GTPr S'&^l^^i^^ i^mJCMJi^iA* o y^io 

HIS^I 1 0 

20 zT 4- i/ Y =■ y t iHeck^ V ^< ^ !g ^ m 5 > •> a 

>f y y >f -b' - y/ g y a Ct: ^ ^ jglj W ft (MDR 1 ) it ? O 1^ 
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ffi l.^ T. zT^ i^Y - 'y i RecA^ V ^ M IS ^ * ^ 

IP t -TRecA^ y ^ S 1 ng^ 1 ml® 'J >®^iii^fS(P 
BS){C^^L. ^l ^) nfc^8?fgi::> 43. 5 1 © •>* + ¥ - > 
-3-0-1^ ^ - Ji'- E -T i y i] 7' o y ®-N- t K o + •> -H^- ^ i/ 

5 ^ i K X X r -'KDIG-.NHS)?g iS (2// g/// D^tox. 1^5^*^ 

IC Jgr# L *s b T 2 ^F^SJO ^ C C 1*;U®R 

ecA^ ^ K {is 5* ODIG-NHSi SiD-r «o 

^1 t» ^l^SiEfS^-s -b 7 7 t' -y ^ :^ C-25{c T T' 7 Ls m 
a3^^^(PBS> pH7. 2)?:ffl T^tii t 5 C i J: »3s RecAi 

10 L ^i: o yt: ODIG-NHSs J: 0*DIG-NHSi L Re 

( 2) 'f y li / -fe' - •> 3 S 0 ^ O ^ |!{ 

BRLtfcill 0-7^ h7V:^^~'>3>+-y h^^SfflLTx d 
NTP(dATPs dTTPs dGTPs dCTP)©??«TTs ^ ^Jit (MDRl) it 
15 e^fiJfE © cDNAEJ'fl t/ 7* 7 $ KpMDRAKKioka.Nbs Hi 
ochem. Biophys. Res. Connu. . 162 > 224. 1 989)*i^>x 
iWtt (MDRl)jte?^S5!^©cDNAE^!l*^ t'-DNAT' o - L 
# n DNAT' o - y li. mih'Rimf^m^t f^tt ^} if y V 
^ ^ A T U l.>o # b tl/: DNA7' u - T'^t ^tj* {C, 0.3 M 
20 ^mi- h 'J ^"^^t^ ^ y - ju^^tat ^ C t y)^ DN 
A^" D - y^et^ * ^tIhIiR L [HiJR L ^DNA^ D - :/ ^ h 
y X JSKEDTAi^ffiS (lOinM h U :^ ^g@f> 0.1 mM EDTA> pH7. 5) 
Ls Microcon-100(T ^ :3 y ^ m X i^mt ^ C 
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'i^ i^tiizDHhy' V - y'i^m^. S 7jc t Ji h 'J x ^ M BDT 
C O * - y ;^ m 7K * T' 5^ Fb^ ^ t S C <»: {c J: !9 DNA 

5 X ^» L ifc o 

gljic, 0. 6inl§J* O V >f ^ D iS/C^f^ ^ - 7* IC, l;zl©10xR 

ecA SiSfifS? (lOOnM h 'J :^ I^M ^ ® ?St pH7. 5^ 20niMfF^v / ;^ 
•> -? A, 50 0inM@1f® t h y lOmMi^' x u ^ h - 5 

0% ^ 'J -fe D - 1;^ 1©ATP r Sif t ttGTP r S^fS (4. 8 

10 emMlcillS! L 114ngOSSB{single-strand bindi 
ng proteins 7 7 Ji' i/ T itM) . ti J: 0^ 1. 6 ^ g© RecA^ 
^ 'RtQ.Sfi gODlG-NHSt ^t^^ L T?#/:RecA:? ^< ^ g ^ 

D rATPx dATPs t ^ ATP 7 S t ADP O ^ ^ t^:^ ^ lc 
15 b T^ffi L y::o • 

y:: DNA^ n - y ^ 20ngJn ;is S t) (c±g *nO;z I lc 5 .k ^ Jc 
i^ilTK^^to L /cm. 37-CT155^F^jSr5 $ -fr /::o 

?| ^, 1/z l©PKv •> A?gjg(ioo IBM) 

20 ^m^x X < -m^t i> c t It v). ^ f A ^ - 3 y 

(3)HEp-2ip Ha^O^M 
USSt^lS {2){cs5tgLfc:;^fei|s|*ll©:&S-e?ilSSi!Lyco 
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±12 (3)T'?#/: X 7 'f K 7 X ±0 HEp-2|BBS:K IC, 100 /zl 
© RMase'^ - 'j y H - y ,^ ^ a ft SH O RNAase^s / 

-b n 1 x RecAS i5 ffit IC^ 50// g/m 1 © 1 ^ 

5 ck ^ icygfi? L yi?gC)^^.?ID L. '-^ v -? ^ ^^'tX^ 37'C 
T-eO^JPsliaS L /Co iftS^s RNase;@fgt*l^* Ls / <J -b d - 
-'I'tr^ t IX RecASiD?g?KT2Jfc;f L. ^ fi T- 1 0^ P^, 

(^:i^T% C©S!|!4^x y -b o - ^l' * # t 4' 1 X RecASie 

. lOmM h Xl^it^®?^, 0.1% Triton X-1 00. 0. 0 2 %7 
^1: :^ H 'J C A ) ^ Jo Ls 7 7 A ^ ti: g ~ 

3 7'CT-20-6055-Pb!^^1- -5 C<i:{CJ:>3SSif!4;&yD.y + y^-L 

/Co 

igi2L/:^N'< y';;^^'f-b--->g i^sic^Fgio/zi^Siisfo^tc 

^ L /Co ^ ?fe *5 A ^) /i J: ^ a S t T * - *' 7 ^ 

•®m^:^^/^^g-^$B{^ An-c37'c © + 

't' T- 2^ Pel ^ ^ 1- S C i {c j: 19 'vf y i; ^ 4f - i/ g > S IE ^ 
^f•^/Co ^^.tl/cSJSS:i|!4{is 37'C ^-fi L /cl. 7SX SSC^ffl 
'.^TlO^^fe^-f 0 3lEli;fc^ L/io 

SSCs 0. IXTriton X-lOOs 5%:^ + a * 0. 02 % T -fk :^ h 

y ^ A )|u M L TmST-205^fe!Si£;t 5 C i {u J: U.%^if 
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V y ^ y i^' I fzo Tx IS ^ t O 7 'f K 7 7 20 ^ 
g/nl0 tn. if ^ ^ ¥ =■ > - y ^ ^ y y - V > if - ^ 
A t± ^ ) ^ ^ t; y D .y + V r ?g {i: L T 3 7 'C T- Pb^ S 15 

X 4xSSC^ O.lXTriton X-100^ ^ O 4 x SSC, J: 4 x S 

SCO Hi {c m T § 10^ Fb^ f o ijfc L d^i^mmyKx-m < 

10 7 fco C ©ISi|Ef ^ IB®Jg 7 ^ -'WiJ' - (BP-4 9 5)^|X 

(^SJWti (MDRl)ite^ * 3|^©cDNAi£?iJ) • ^ o - y ^t ^ 
* tl 5 DIG-NHS^^^ * If y;:RecA^ y ^ 7 
u .y -b y (F I TO © ^ t ^ ^ ffi L 
15 C©|§^*»^,s DIG-NHS^tS^ * ^RecA^ ^ ® ^ffl V> 

^ S 1i /iRecA^ v/N'^l$^^^|±lt5Ci{cJ:»5s ^-af- 
•e* ;^6t)g£^J (^SlJittt(MDRl)ite?**©cDNASe?'i) © 
20 ^?S^Zarlingf. ©^a icJt-c J: m^l^ ^) M^$t^^^ihX' 
^ i C t ^HIE-C ^ 

fSl^ tiE^ t LTATP7 |>x GTP7S*ffll^/c 
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If ^oieB 

^ f# -5 X ^ ; 1 * H D - y t EecA ^ > ^ S *i ^ ^ ^ ^ 
H y n - y (i 2 S : 

iiflsjc. 2 :$:^^.6<]^iEE2?iJ i^Si L-fiS^frTT'^Jnt- 
It Hi 1" SI go 

aiRJtg^5:{gia*^{iy*'^K=&Wt-5RecA:^'>'^•^:a^fflv^ 

m^^. mm^^^. \^t^y. ^ >f =- y i^ bfi 
4. B5IB7'p-y • RecA^^i*^Jf^fiKt5IM*>\ ATPrS. 
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GTPrSs rATPs dATP. ATP 7 S i rATP i O ^ ATPrSiAD 
?t(Dm^^. Gl?7 St kd?t OM'^^. fcJ:t>\ GTPrSiGD 

5 5 . flti IS :^ 7t ^'s • 7 Pi- Hr > -f y ^ t i/ T * - h ^ 

* ;i/ .i? 4- -p* -«/ 'f y V 'y r =- 'y^ <^ i/ - I ;i/ x x r 

-4- > ^ V y > -3-p M ^'a: s ^, 3i if? n 5 . If ^ 
10 IS 3 {c|gtg o:;5So 

6. |tilg^|gl*s^7fc?HJT* «9. bHIE 2 *|iafi^^®?BSyiJo 

7 . Bli IB Mia *^ T /V * y :^ 7 r - -fe'. ;i- + 

15 y - t iz\t ^ - a 7 ^ h / - -b' 4' 5 11 *^ b ii ? 

ti-Ss If 3 icfBISo^&iSo 

RecA!S«:=&m^^T(f *5tlSs !g 5^ l| 1 IB$g O j*o 

9. B>I§H!A:RecAin:^**^ ^Hfe ffi rI tl IS * ^ ti 'J *' ^ K ^ 
20 5 8 Jcl2t6® >^jSo 

10. mVim^tfzii^iiS y VtK ^^M. ^t^^itm. 

11. fi IS ^ ifc^fH 7 -'I' :i- u -fe y •> 7 * - f- . 
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* ;l/ t: 4- •> > f- ;U >f V h' \/ r =■ v ^ •> - 5 iP )V s. 7. r- 
y/fJl^a-jTiy^Vfti^Tt-h, fcJiUf^ 7-7 1 

/ - A - ^ jlif ^ y - 3 - f^Wt <o Z U i)^ t n 

5 If ^Jg 1 0 iclB«co:5^o 

12. BljlS^ni*i:life?RlT?* BlJlB 2 *ffi;^W;KKIB?iJ 

13. flu IS ^ 5g IS *^ r * i; * X 7 7 - -fe*. 

10 4 / - ^r' t li ^ - A' 7 h / - -b* *> 4 s A» ^ ii tR 

$ ti 5 s If * i| 1 0 Jc IB *S o :& So 

14. flllSB 2 *^^M^ieE?iJo#a 5 
laRecAia<*4o J: }?t 8ecA$t * i It ^ L?i52»:Ut**^fflV>T 
if^5tiS> If 1 lcgBtto:&feo 

15 15. «IUi Rltl^tSia* {* *' v K ^J^f 5 EecA^ 

If 1 t /cti 2 tugBiSo:&S^II«St 5 

© + -y h o 

16. ^IB^^* fc« y *' V K*s. 3t?fe»Js 'fk^l83fe9J> 

20 if *^ ^.iltR * n 5. If 1 5 JctB«<D + 7 ho 

17. ^IB^3feSI*S. 7 ;w*Hr'fy>fy i^T^-h, 

* yi' # + i/ > -'I'-f :^ K •> T i V -t ^ •> =. £ ;i/ a X T -'I's 
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^ 1 6 IE IE o + v h o 

18. Ifi IB 3^ ^ IS T .+ :^ 7 r ^ - 

+ - -b* t {1 /8 - *' 7 ^ h / - -b' t> -5 A> b ii 
5 ^FnSs a*i|16{s:fBllc©+-yKo 

19. -fu^z^t^lii^-sjmtim^tfzit^j ify y^^ti 
10 2 0. mmm^t±ii V if h'iji^ ^tEM. -fb^^Tfe^Pix 

2 1. H<i IB ^ 3fe 5l!l -6>\ 7 Hr >f y V T * - h . 

* ;l/ + S/ -'I' -f y K T ^ > tJ- - 5 jv s: 7, T 

15 o-^»y^ ■f + 1?->^u-yK(X;l/7*a-^«y)^ -fh 

7 > -f -'I' o - / ? y 7 f- * T * - h s J: t>\ 7-T i y 

IS 2 0 ic IB o + "/ h o 

2 2. ffiBej^^ia*^ 7 -'I' * 'j :^ 7 r - -b'x -'U ;i- 
20 ^i^f--\£tfz{tfi-ify^ }> V/ - -fe* ^> S I? il 5? 

*nS.lt:^I|20lu§BIS©+-yho 

2 3. RecA;J' i'^'*^ ©te efc l/f^HU Rl^nj^lS* 'J :^ 
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2 4. mEm^tfzii'JiJ'yh'iK ^^m. it^mi^Ms 

* ;u d-' + «> > ;i/ y h' r =^ y ^ -> =■ i ;i/ x ;^ -f -'i'^ 
u - f i y^ ■f^-f7.Uyh'(7sJ\^y*v-^iy)^ r h 
y;ft/vu^jriy^v9tyr^-h^ 7-74/ 
-4-> -'1/ ^ y-z-ffWiii^ t. ^ biliR * n 5> if* 

]i 2 4 {u §3 |g ® + 7 h o 

2 6. fi 13 S ffe M ^ T ;U * 'j * X 7 r ^J' - -tr. -rb jf 

if:^]g24 {C 13 tS®+y ho 
2 7. y o - y t RecA:*' :^'<^:Rt*>'S^lcM^Lyiyo 
- y • EecA^^«i:> J: i^k ih'^m mi^ t fz It V if y K ^ 

II Sfe 1- -5 6 © + 7 ho 

2 8. ^IB^SI* ^ I* y K*i\ itTfeSlJs -fb^^Tt^Rls 
tkfU^m^^ y^t^y. 'Jzr^'yY:^yi3^iotih 

2 9. |y 13 ® Tfc ^PJ 7 -'l' Hr 'f y y :t T * - h , 

* ;i/ d-V + •> -(1/ > K T - y ^ - » i/ ;i/ x :^ r 
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I| 2 8 gg |g © + y h o 

3 0. mtZmnmmiK r y ^ 7 r - -b*. ^Ji^t 
'i-i/f--i£tfzltfi-i3'yi' h / - -b' b ^j: -5 if *^ ^» ii 

* n -5 . If ^ ^ 2 8 {u gB ® + •J' I" o 
.5 3 1. if 1 t ^ fi 2 cD:;^"Siuilffl L'# 5> mi^tfzii 

V ^ K ^ W t S RecA^ > J? ®o 

Sl*> t>:iJR * n S> fl^Jl 3 1 {::|Bt6 ©RecA:J' V ^N- ^ !So 

10 33. 7;l/;tU'-b^>''fV-f*i^T*— 

■f ;u 'f V K T - >"1?- - $ i; ;u X ;^ r -'I's o — ^* $ 

^j'* ^ y 'f y ^ * T * - h . te .t 7-T ^ y -4- -f -'I' ^ -7 

y y-3-g^gf*» ^>n£ :5f¥*^ ^»ii^$nS^^?PJ«:. RecA^ v 
15 ^ S * / ^ - * ^ 19 1~6^^^ ^t>\ J| 3 2 icfEmORecA 

3 4. T * * X 7 r :^ - -tf % ^J" + ^ - -fe* * y:: «± 

RecA^ y/<^!g*/T-*^«91-35^?#t»\ ll^^3 2Jg 
20 JCfB|g©RecA^ ^ go 

3 5. k**f^V, 5; y i y t, iitR * ti 5 y 

vK'fe^ RecA^ ^ © * / - * 19 1- 6^?if t.\ IS ^ 
:S 3 2 3S {c IE 16 © RecA ^ > ^ ®o 



- 59 - 



wo 95/18236 PCT/JP94/02276 



t y= « 2 IE IS o So 
3 7. m I5'7' o -y 4- > ar i$i ii ^ x + a ; ;i/ ^ , 

5 if fc J: >^ o - 7* <!: y y-J^ >f L U + + 'J T - DNA> 
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